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(54) MULTIPLE-OUTPUT POWER SUPPLY 

(57)Abstraot 

PROBLEM TO BE SOLVED: To provide a multiple-output power 
supply capable of limiting the output power of an output circuit to a 
given value reliably. 

SOLUTION: In a multiple-output power supply 1, a pulse voltage is 
impressed to the primary coil L1 of a transformer TR1, Output 
circuits 3 to 5 are each connected to its secondary coils L2 to L4 
so that independent DC voltages are obtainable from each of the 
output circuits 3. On the output circuit 3, two systems of current 
detectors 13, 14 that detect its output current are provided. A 
detection signal from the current detector 1 3 is inputted into an 
over-current protection circuit 29 and its output signal is fed back to 
a PWM oontrol circuit 9 via a photocoupler PCI. A detection signal 
from the current detector 14 is inputted into an overcurrent 
protection circuit 30 and Its output signal is fed back to the PWM 
control circuit 9 via another photocoupler PCZ Trie PWM control 
circuit 9 performs the control of limiting the output power to a given 
value based on either one of the detection signals. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] In the multi-output power unit which has the output circuit of two or more channels which 
output power The 1st load limitation means which equips at least one of the output circuits of two or 
more of said channels with the 1st detecting element which detects the output current of this output 
circuit, and restricts the output power of the output circuit concerned to a predetermined value, The 
multi-output power unit characterized by having the 2nd load limitation means which equips the same 
output circuit as the output circuit in which said 1st detecting element is prepared with the 2nd detecting 
element which detects the output current of this output circuit, and restricts the output power of the 
output circuit concerned to a predetermined value. 

[Claim 2] In the multi-output power unit which has the output circuit of two or more channels which 
output power The 1st load limitation means which equips at least one of the output circuits of two or 
more of said channels with the 1st detecting element which detects the output current of this output 
circuit, and restricts the output power of the output circuit concerned to the 1st value, The multi-output 
power unit characterized by having the 2nd load limitation means which equips the same output circuit 
as the output circuit in which said 1st detecting element is prepared with the 2nd detecting element 
which detects the output current of this output circuit, and restricts the output power of the output circuit 
concerned to said 1 st value and the 2nd different value. 

[Claim 3] In the multi-output power unit which obtains the direct current power which has the 
transformer equipped with a primary side coil and two or more secondary coils, connected the output 
circuit possessing a rectification means to said each secondary side coil, respectively, and became 
independent from said each output circuit, respectively The 1st load limitation means which equips at 
least one of the output circuits of two or more of said channels with the 1st detecting element which 
detects the output current of this output circuit, and restricts the output power of the output circuit 
concerned to the 1st value, The multi-output power unit characterized by having the 2nd load limitation 
means which equips the same output circuit as the output circuit in which said 1st detecting element is 
prepared with the 2nd detecting element which detects the output current of this output circuit, and 
restricts the output power of this output circuit to said 1st value and the 2nd different value. 
[Claim 4] It is the multi-output power unit according to claim 3 with which said 1st load limitation 
means restricts output power by the secondary of said transformer, and said 2nd load limitation means 
restricts output power by the primary said transformer side or the secondary. 

[Claim 5] Said 2nd value is a multi-output power unit according to claim 2 to 4 set up more greatly than 
said 1 st value. 

[Claim 6] It is the multi-output power unit according to claim 2 to 5 set to 106 - 600% of the maximum 
output power which can take out said 2nd value regularly by setting said 1st value to 101 - 500% of the 
maximum output power which can be taken out regularly. 

[Claim 7] It is the multi-output power unit according to claim 1 to 6 which it is for said 1st load 
limitation means to be for protecting the multi-output power unit itself [ concerned ], and for said 2nd 
load limitation means protect the device connected to an output circuit. 



http://www4jpdl.nd^ 6/16/2006 



JP,2001-268909,A [CLAIMS] 



Page 2 of 3 



[Claim 8] The multi-output power unit according to claim 1 to 7 with which said 1st load limitation 
means operates preferentially among said 1st load limitation means and said 2nd load limitation means. 
[Claim 9] Said 1st load limitation means and said 2nd load limitation means are a multi-output power 
unit according to claim 1 to 8 which has at least one chosen from the group which consists of an 
overcurrent protection network, the overvoltage protection circuit which has the function of an 
overcurrent protection, an overheating protection network, a thermistor, posistor, a fuse, 3 terminal 
regulator, a circuit protector, a relay, fuse resistance, and thermal fuse resistance, respectively. 
[Claim 10] A pulse voltage is impressed to said primary side coil of the transformer which has a primary 
side coil and two or more secondary coils. And it sets to the multi-output power unit which obtains the 
direct current power which connected the output circuit possessing a rectification means to said each 
secondary side coil, respectively, and became independent from said each output circuit, respectively. 
While giving a pulse signal to a switching means to impress direct current voltage to said primary side 
coil in pulse, and said switching means It has the pulse width control means which controls the duty 
ratio of this pulse signal. Among said each output circuit at least one The 1st output-control means 
which outputs a control signal to said pulse width control means that the 1st detecting element which 
detects the output current of this output circuit should be provided, and the output power of this output 
circuit should be restricted to the 1st value, The multi-output power unit characterized by providing the 
2nd detecting element which detects the output current of this output circuit, and having the 2nd output- 
control means which outputs a control signal to said pulse width control means that the output power of 
this output circuit should be restricted to the 2nd larger value than said 1 st value. 
[Claim 1 1] A pulse voltage is impressed to said primary side coil of the transformer which has a primary 
side coil and two or more secondary coils. And it sets to the multi-output power unit which obtains the 
direct current power which connected the output circuit possessing a rectification means to said each 
secondary side coil, respectively, and became independent from said each output circuit, respectively. 
While giving a pulse signal to a switching means to impress direct current voltage to said primary side 
coil in pulse, and said switching means It has the pulse width control means which controls the duty 
ratio of this pulse signal. Among said each output circuit at least one The magamp connected to said 
secondary coil and the 1 st detecting element which detects the output current of this output circuit are 
provided. The 1st output-control means which outputs a control signal to said magamp that the output 
power of this output circuit should be restricted to the 1 st value, The multi-output power unit 
characterized by providing the 2nd detecting element which detects the output current of this output 
circuit, and having the 2nd output-control means which outputs a control signal to said magamp that the 
output power of this output circuit should be restricted to the 2nd larger value than said 1st value. 
[Claim 12] A pulse voltage is impressed to said primary side coil of the transformer which has a primary 
side coil and two or more secondary coils. And it sets to the multi-output power unit which obtains the 
direct current power which connected the output circuit possessing a rectification means to said each 
secondary side coil, respectively, and became independent from said each output circuit, respectively. 
While giving a pulse signal to a switching means to impress direct current voltage to said primary side 
coil in pulse, and said switching means It has the pulse width control means which controls the duty 
ratio of this pulse signal. Among said each output circuit at least one The magamp connected to said 
secondary coil and the 1st detecting element which detects the output current of this output circuit are 
provided. The 1st output-control means which outputs a control signal to said pulse width control means 
that the output power of this output circuit should be restricted to the 1st value, The multi-output power 
unit characterized by providing the 2nd detecting element which detects the output current of this output 
circuit, and having the 2nd output-control means which outputs a control signal to said magamp that the 
output power of this output circuit should be restricted to the 2nd larger value than said 1st value. 
[Claim 13] A pulse voltage is impressed to said primary side coil of the transformer which has a primary 
side coil and two or more secondary coils. And it sets to the multi-output power unit which obtains the 
direct current power which connected the output circuit possessing a rectification means to said each 
secondary side coil, respectively, and became independent from said each output circuit, respectively. 
While giving a pulse signal to a switching means to impress direct current voltage to said primary side 
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coil in pulse, and said switching means It has the pulse width control means which controls the duty 
ratio of this pulse signal. Among said each output circuit at least one The magamp connected to said 
secondary coil and the 1st detecting element which detects the output current of this output circuit are 
provided. The 1st output-control means which outputs a control signal to said magamp that the output 
power of this output circuit should be restricted to the 1 st value, The multi-output power unit 
characterized by providing the 2nd detecting element which detects the output current of this output 
circuit, and having the 2nd output-control means which outputs a control signal to said pulse width 
control means that the output power of this output circuit should be restricted to the 2nd larger value 
than said 1st value. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a multi-output power unit. 
[0002] 

[Description of the Prior Art] For example, in a plant facility, various kinds of electrical and electric 
equipment, such as a program controller, and a sequencer, a sensor circuit, and electronic equipment are 
carried, and in order that these electrical and electric equipment and electronic equipment may operate 
an integrated circuit, the stable direct current voltage (for example, about 5-10 volts) is needed. As a 
power unit for obtaining the stable direct current voltage, power units, such as a switching method and a 
dropper method, are known. By using these regulated-power-supply equipments, the direct current 
voltage by which transformed source-power-supply electrical potential differences, such as 100 volts of 
alternating currents and 200 etc. volts, rectified, graduated, and the request was stabilized can be 
obtained. 

[0003] Moreover, since it becomes disadvantageous on [, such as large-scale-izing of equipment, and a 
cost rise, ] an equipment configuration to install a stabilization power unit according to an individual to 
each device in many cases when much electrical and electric equipment which needs DC power supply, 
and electronic equipment need to be installed, in these days, the multi-output power unit which can 
obtain two or more output voltage is proposed to one input voltage, and practical use is presented. 
[0004] Drawing^ is the circuit diagram showing the configuration of the multi-output power unit (the 
case of three outputs is shown by a diagram) in the former. 

[0005] As shown in this drawing, the multi-output power unit 101 consists of transformers TR101 which 
it interposes between an input circuit 102, the output circuits 103-105 of three channels, and an input 
circuit 1 02 and output circuits 1 03 - 1 05 . And the direct-current- voltage output which became 
independent, respectively can be obtained from each output circuits 103-105 of three channels by 
transforming the alternating voltage supplied from AC power supply E101 connected to the input circuit 
102, rectifying, and graduating. 

[0006] An input circuit 102 rectifies the alternating voltage supplied from AC power supply El 01, the 
rectification (it changes into direct current voltage) smoothing circuit 106 to graduate, MOS-FET107 for 
switching, the overcurrent detector 108, and the PWM control circuit 109 are provided, and the series 
connection circuit of ** is connected with the primary side coil L101 of a transformer TR101 , MOS- 
FET107, and the overcurrent detector 108 at the output terminal of the rectification smoothing circuit 
106. Moreover, the gate of MOS-FET107 is connected to the PWM control circuit 109, and ON of 
MOS-FET107 and OFF are switched synchronizing with the pulse signal outputted from this PWM 
circuit 109. 

[0007] The output signal of the overcurrent detector 108 is supplied to the PWM control circuit 109, and 
the duty ratio of the pulse signal supplied to MOS-FET107 is controlled so that the current which flows 
in the primary side coil LI 01 does not become beyond a predetermined value. 
[0008] The rectification smoothing circuit 110 which an output circuit 103 rectifies the alternating 
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voltage generated to the both ends of the secondary coil L102 of a transformer TR101, and is graduated, 
The overvoltage detector 1 1 1 which detects this when an overvoltage occurs between output terminal 
103a and 103b, When the current supplied to the load (illustration abbreviation) connected with the 
output voltage detector 112 which detects the electrical-potential-difference value outputted from output 
terminals 103a and 103b at output terminals 103a and 103b turns into an overcurrent, the overcurrent 
detector 121 which detects this is provided. 

[0009] And the overvoltage detecting signal detected with the overvoltage detector 1 1 1, the overcurrent 
detecting signal detected with the overcurrent detector 121, and the output voltage signal detected with 
the output voltage detector 1 12 are supplied to the PWM circuit 109 through photo couplers PC 101 and 
PCI 02. 

[0010] Moreover, the output circuit 104 possesses the magamp 113 connected to the secondary coil 
L103 of a transformer TR1 01, the rectification smoothing circuit 114, the output voltage detector 115 
which detects the electrical-potential-difference value generated between output terminal 104a and 104b, 
the overcurrent detector 122, and the control circuit 124 which controls the saturation of a magamp 113, 
and being un-saturated. Similarly, the output circuit 1 05 possesses the magamp 1 16 connected to the 
secondary coil LI 04 of a transformer TR101, the rectification smoothing circuit 1 17, the output voltage 
detector 118 which detects the electrical-potential-difference value generated between output terminal 
1 05a and 1 05b, the overcurrent detector 1 23 , and the control circuit 1 25. 

[001 1] And in the multi-output power unit 101 constituted as mentioned above, with the pulse voltage 
outputted from the PWM control circuit 109, since off actuation is carried out and MOS-FET107 is 
impressed to the primary side coil L I 01 of a transformer TRTOrto predetermined timing in [ ON and 
the direct current voltage outputted from the rectification smoothing circuit 106 by this ] pulse, in the 
secondary coils L102-L104, the alternating voltage according to the winding ratio of a coil occurs, 
respectively. And after this alternating voltage is rectified and graduated by the rectification smoothing 
circuit 1 10,1 14,1 17, it is outputted to each output terminal. In this way, direct current voltage can be 
separately taken out from the output circuits 103-105 of two or more channels (this example three 
channels), respectively. 

[0012] Moreover, since generating of this overvoltage or an overcurrent is detected by the overvoltage 
detector 1 1 1 or the overcurrent detector 121 and this detecting signal is supplied to the PWM control 
circuit 109 through photo couplers PCI 01 and PC 102 when an overvoltage occurs in an output circuit 
103, or when an overcurrent occurs, processing which reduces the duty ratio of the pulse signal 
outputted to MOS-FET107 is performed in the PWM control circuit 109 so that this overvoltage and an 
overcurrent may be controlled. 

[0013] Furthermore, since this fluctuation is detected by the output voltage detector 112 and this 
detecting signal is supplied to the PWM control circuit 109 through a photo coupler PC 102 when the 
electrical-potential-difference value generated to the both ends of output terminals 103a and 103b is 
changed, the duty ratio of the pulse signal to output is adjusted suitably, and it controls by this PWM 
control circuit 109 so that output voltage turns into a desired electrical potential difference. 
[0014] On the other hand, this fluctuation is detected by the output voltage detector 1 15,1 18, and when 
output voltage is changed, a control circuit 124,125 is controlled by the output circuit 104,105 so that it 
adjusts the saturation of a magamp 1 13,1 16, and being un-saturated in response to this detecting signal 
and output voltage turns into a desired electrical potential difference. Moreover, when an overcurrent 
occurs in an output circuit 104,105, generating of an overcurrent is detected by the overcurrent detectors 
122 and 123, and magamps 113 and 1 16 are controlled to hold down a current value in response to this 
detecting signal. 

[0015] In this way, overheating of the load (device) connected to the output circuits 103-105 concerned 
or this and burning are prevented by being controlled so that the output voltage of each output circuits 
103-105 turns into a desired electrical potential difference, and holding down a current value at the time 
of overcurrent generating. 

[0016] However, it sets to the conventional multi-output power unit 101 constituted as mentioned above. 
When a load side connects too hastily (short) and an overcurrent occurs in output circuits 103-105 
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According to the trouble of the components of what can detect this with the overcurrent detectors 121- 
123 which constitute these overcurrent detectors 121-123 being damaged When detection of a normal 
overcurrent cannot be performed, the circuit pattern of output circuits 103-105 may be damaged by fire, 
or a component part may be damaged. Furthermore, the trouble of also damaging the component part by 
the side of a load, and damaging by fire occurs. 

[0017] Especially, in the case of the multi-output power unit 101, if short circuit accident occurs among 
the output circuits 103-105 of three channels in the output circuit of one channel, all the power by the 
side of an input circuit 102 may concentrate on the output circuit of this channel, and damage will 
become excessive. 

[001 8] then , even if a fuse , a circuit protector , etc. for overcurrent protections should be prepare in the 
load side circuit (device ) connect to the multi-output power unit 101 in the former in order to avoid 
such a trouble , or an overcurrent should occur , in order to suppress damage to the minimum , the 
measures of use the thing of the fire-resistant high quality of the material and the quality of the material 
without the risk of ignition and **** be took as components use for a load side circuit . 
[0019] 

[Problem(s) to be Solved by the Invention] In the multi-output power unit [ in / as described above / the 
former ] 101 Each output circuits 103-105 connected to the secondary of a transformer TR101 When the 
overcurrent detectors 121-123 are provided, respectively and an overcurrent occurs Although the 
function to protect a circuit by suppressing this current was provided, when this protection feature did 
not operate normally, there was a fault of a circuit pattern being damaged by fire, or having damaged the 
circuit by the side of the load connected to this output circuit, and damaging by fire. 
[0020] The place which it is made in order that this invention may solve such a conventional technical 
problem, and is made into the purpose is to offer the multi-output power unit which can restrict the 
output power of an output circuit to a predetermined value more certainly. 
[0021] 

[Means for Solving the Problem] Such a purpose is attained by this invention of following the (1) - (13). 

[0022] (1) In the multi-output power unit which has the output circuit of two or more channels which 
output power The 1st load limitation means which equips at least one of the output circuits of two or 
more of said channels with the 1 st detecting element which detects the output current of this output 
circuit, and restricts the output power of the output circuit concerned to a predetermined value, The 
multi-output power unit characterized by having the 2nd load limitation means which equips the same 
output circuit as the output circuit in which said 1st detecting element is prepared with the 2nd detecting 
element which detects the output current of this output circuit, and restricts the output power of the 
output circuit concerned to a predetermined value. 

[0023] (2) In the multi-output power unit which has the output circuit of two or more channels which 
output power The 1st load limitation means which equips at least one of the output circuits of two or 
more of said channels with the 1st detecting element which detects the output current of this output 
circuit, and restricts the output power of the output circuit concerned to the 1st value, The multi-output 
power unit characterized by having the 2nd load limitation means which equips the same output circuit 
as the output circuit in which said 1st detecting element is prepared with the 2nd detecting element 
which detects the output current of this output circuit, and restricts the output power of the output circuit 
concerned to said 1 st value and the 2nd different value. 

[0024] (3) It has the transformer equipped with a primary side coil and two or more secondary coils. In 
the multi-output power unit which obtains the direct current power which connected the output circuit 
possessing a rectification means to said each secondary side coil, respectively, and became independent 
from said each output circuit, respectively The 1st load limitation means which equips at least one of the 
output circuits of two or more of said channels with the 1st detecting element which detects the output 
current of this output circuit, and restricts the output power of the output circuit concerned to the 1st 
value, The multi-output power unit characterized by having the 2nd load limitation means which equips 
the same output circuit as the output circuit in which said 1st detecting element is prepared with the 2nd 
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detecting element which detects the output current of this output circuit, and restricts the output power 
of this output circuit to said 1st value and the 2nd different value. 

[0025] (4) It is a multi-output power unit given in the above (3) to which said 1st load limitation means 
restricts output power by the secondary of said transformer, and said 2nd load limitation means restricts 
output power by the primary said transformer side or the secondary. 

[0026] (5) Said 2nd value is a multi-output power unit the above (2) set up more greatly than said 1st 
value thru/or given in either of (4). 

[0027] (6) It is a multi-output power unit the above (2) set to 106 - 600% of the maximum output power 
which can take out said 2nd value regularly by setting said 1st value to 101 - 500% of the maximum 
output power which can be taken out regularly thru/or given in either of (5). 

[0028] (7) It is a multi-output power unit the above (1) which it is for said 1st load limitation means to 
be for protecting the multi-output power unit itself [ concerned ], and for said 2nd load limitation means 
protect the device connected to an output circuit thru/or given in either of (6). 

[0029] (8) The above (1) to which said 1st load limitation means operates preferentially among said 1st 
load limitation means and said 2nd load limitation means thru/or a multi-output power unit riven in 
either of (7). 

[0030] (9) Said 1st load limitation means and said 2nd load limitation means are a multi-output power 
unit the above (1) which has at least one chosen from the group which consists of an overcurrent 
protection network, the overvoltage protection circuit which has the function of an overcurrent 
protection, an overheating protection network, a thermistor, posistor, a fuse, 3 terminal regulator, a 
circuit protector, a relay, fuse resistance, and thermal fuse resistance, respectively thru/or riven in either 
of (8). 

[003 1] (10) The transformer which has a primary side coil and two or more secondary coils, In the 
multi-output power unit which obtains the direct current power which connected to said each secondary 
side coil the output circuit which impressed the pulse voltage to said primary side coil, and possesses a 
rectification means, respectively, and became independent from said each output circuit, respectively 
While giving a pulse signal to a switching means to impress direct current voltage to said primary side 
coil in pulse, and said switching means It has the pulse width control means which controls the duty 
ratio of this pulse signal. Among said each output circuit at least one The 1st output-control means 
which outputs a control signal to said pulse width control means that the 1st detecting element which 
detects the output current of this output circuit should be provided, and the output power of this output 
circuit should be restricted to the 1st value, The multi-output power unit characterized by providing the 
2nd detecting element which detects the output current of this output circuit, and having the 2nd output- 
control means which outputs a control signal to said pulse width control means that the output power of 
this output circuit should be restricted to the 2nd larger value than said 1 st value. 
[0032] (11) The transformer which has a primary side coil and two or more secondary coils, In the 
multi-output power unit which obtains the direct current power which connected to said each secondary 
side coil the output circuit which impressed the pulse voltage to said primary side coil, and possesses a 
rectification means, respectively, and became independent from said each output circuit, respectively 
While giving a pulse signal to a switching means to impress direct current voltage to said primary side 
coil in pulse, and said switching means It has the pulse width control means which controls the duty 
ratio of this pulse signal. Among said each output circuit at least one The magamp connected to said 
secondary coil and the 1st detecting element which detects the output current of this output circuit are 
provided. The 1st output-control means which outputs a control signal to said magamp that the output 
power of this output circuit should be restricted to the 1st value, The multi-output power unit 
characterized by providing the 2nd detecting element which detects the output current of this output 
circuit, and having the 2nd output-control means which outputs a control signal to said magamp that the 
output power of this output circuit should be restricted to the 2nd larger value than said 1st value. 
[0033] (12) The transformer which has a primary side coil and two or more secondary coils, In the 
multi-output power unit which obtains the direct current power which connected to said each secondary 
side coil the output circuit which impressed the pulse voltage to said primary side coil, and possesses a 
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rectification means, respectively, and became independent from said each output circuit, respectively 
While giving a pulse signal to a switching means to impress direct current voltage to said primary side 
coil in pulse, and said switching means It has the pulse width control means which controls the duty 
ratio of this pulse signal. Among said each output circuit at least one The magamp connected to said 
secondary coil and the 1st detecting element which detects the output current of this output circuit are 
provided. The 1st output-control means which outputs a control signal to said pulse width control means 
that the output power of this output circuit should be restricted to the 1st value, The multi-output power 
unit characterized by providing the 2nd detecting element which detects the output current of this output 
circuit, and having the 2nd output-control means which outputs a control signal to said magamp that the 
output power of this output circuit should be restricted to the 2nd larger value than said 1st value. 
[0034] (13) The transformer which has a primary side coil and two or more secondary coils, In the 
multi-output power unit which obtains the direct current power which connected to said each secondary 
side coil the output circuit which impressed the pulse voltage to said primary side coil, and possesses a 
rectification means, respectively, and became independent from said each output circuit, respectively 
While giving a pulse signal to a switching means to impress direct current voltage to said primary side 
coil in pulse, and said switching means It has the pulse width control means which controls the duty 
ratio of this pulse signal. Among said each output circuit at least one The magamp connected to said 
secondary coil and the 1 st detecting element which detects the output current of this output circuit are 
provided. The 1st output-control means which outputs a control signal to said magamp that the output 
power of this output circuit should be restricted to the 1 st value, The multi-output power unit 
characterized by providing the 2nd detecting element which detects the output current of this output 
circuit, and having the 2nd output-control means which outputs a control signal to said pulse width 
control means that the output power of this output circuit should be restricted to the 2nd larger value 
than said 1 st value. 
[0035] 

[Embodiment of the Invention] Hereafter, the multi-output power unit of this invention is explained to a 
detail based on the suitable operation gestalt shown in an accompanying drawing. 
[0036] Drawing 1 is the circuit diagram showing the configuration of the multi-output power unit 
concerning the 1 st operation gestalt of this invention. 

[0037] The input circuit 2 where the multi-output power unit 1 is connected with a transformer TR1 and 
the primary side coil LI of this transformer TR1 as shown in this drawing, Consist of output circuits 3-5 
of three channels connected with three secondary coils L2-L4 of a transformer TR1, and transform the 
alternating voltage supplied from AC power supply El connected to the input circuit 2, rectify, and it 
graduates. It operates so that the direct current voltage (power) by which became independent, 
respectively and the request was stabilized from each output circuits 3-5 of three channels may be 
outputted. 

[0038] The rectification smoothing circuit 6 which an input circuit 2 rectifies the alternating voltage 
supplied from AC power supply El, graduates, and obtains direct current voltage (it changes into direct 
current voltage), MOS-FET7 for switching (switching means), and the overcurrent detector 8 which 
detects this when an overcurrent flows to this input circuit 2, The PWM control circuit (pulse width 
control means) 9 is provided, and the series connection circuit of the primary side coil LI of a 
transformer TR1, MOS-FET7, and the overcurrent detector 8 is connected to the output terminal of the 
rectification smoothing circuit 6. 

[0039] Moreover, the gate of MOS-FET7 is connected to the PWM control circuit 9, and ON of MOS- 
FET7 and OFF are switched synchronizing with the pulse signal outputted from this PWM control 
circuit 9. 

[0040] The output of the overcurrent detector 8 is supplied to the PWM control circuit 9, and when an 
overcurrent is detected, it is controlled by this PWM control circuit 9 by reducing the duty ratio of the 
pulse signal to output so that the current which flows in the primary side coil LI does not become 
beyond a predetermined value. 

[0041] The rectification smoothing circuit 10 which an output circuit 3 rectifies the alternating voltage 
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generated to the both ends of the secondary coil L2 of a transformer TR1 , and is graduated (rectification 
means), The overvoltage detector 1 1 which detects this when an overvoltage occurs between output 
terminal 3a of this output circuit 3, and 3b, The output voltage detector 12 which detects the electrical- 
potential-difference value outputted from output terminals 3a and 3b, The current detector (the 1st 
detecting element) 13 which detects this when the current which flows to this output circuit 3 turns into 
an overcurrent, and this current detector 13 and the current detector (the 2nd detecting element) 14 
arranged in serial are provided. 

[0042] The current detector 13 is connected to the overcurrent protection network 29, and the current 
detector 14 is connected to the overcurrent protection network 30. 

[0043] And the output terminal of the overcurrent protection network 29 is connected to the PWM 
control circuit 9 through a photo coupler PC 1, the output terminal of the overvoltage detector 1 1 is 
connected to the PWM control circuit 9 through a photo coupler PC 2, and the output terminal of the 
output voltage detector 12 and the output terminal of the overcurrent protection network 30 are further 
connected to the PWM control circuit 9 through both the photo couplers PC 3. 

[0044] As said overcurrent protection networks 29 and 30, the property of electrical-potential-difference 
change over current change is mentioned for the thing of the character property (typeface of "FU") of 
FU, the character property (typeface of "HE") of HE, the constant current drooping characteristic 
(constant current suspension form), and a shutdown property etc., for example. 
[0045] The magamp 1 5 by which an output circuit 4 is connected to the secondary coil L3 of a 
transformer TR1, The rectification smoothing circuit 16 which rectifies and graduates the electrical 
potential difference generated in the secondary coil L3 (rectification means), Output terminal 4a of this 
output circuit 4, and the output voltage detector 17 which detects the electrical potential difference 
between 4b, The overvoltage detector 51 which detects this when an overvoltage occurs in an output 
circuit 4, and two current detectors 18 and 19 (the 1st detecting element 18, the 2nd detecting element 
19) which detect this when the current which flows to this output circuit 4 turns into an overcurrent are 
provided. 

[0046] Furthermore, this output circuit 4 possesses the control circuit 20 which controls the saturation of 
a magamp 15, and being un-saturated, and the control circuit 21 which controls the saturation of a 
magamp 15, and being un-saturated in response to the detecting signal of the current detector 19 in 
response to the detecting signal of the output voltage detector 17, and the detecting signal of the current 
detector 18. Moreover, the output terminal of the overvoltage detector 51 is connected to the PWM 
control circuit 9 through the photo coupler PC 4. 

[0047] The magamp 22 connected to the secondary coil L4 of a transformer TR1 like [ output circuit / 
5 ] the above mentioned output circuit 4, The rectification smoothing circuit 23 which rectifies and 
graduates the electrical potential difference generated in the secondary coil L4 (rectification means), 
Output terminal 5a of this output circuit 5, and the output voltage detector 24 which detects the electrical 
potential difference generated among 5b, When an overvoltage occurs in an output circuit 5, the 
overvoltage detector 52 which detects this, and two current detectors 25 and 26 (the 1st detecting 
element 25, the 2nd detecting element 26) which detect this when the current which flows to this output 
circuit 5 turns into an overcurrent are provided. 

[0048] Furthermore, this output circuit 5 possesses the control circuit 27 which controls the saturation of 
a magamp 22, and being un-saturated, and the control circuit 27 which controls the saturation of a 
magamp 22, and being un-saturated in response to the detecting signal of the current detector 26 in 
response to the detecting signal of the output voltage detector 24, and the detecting signal of the current 
detector 25. Moreover, the output terminal of the overvoltage detector 52 is connected to the PWM 
control circuit 9 through the photo coupler PC 5. 

[0049] Here, in an output circuit 3, the 1st load limitation means is constituted by the current detector 
13, the overcurrent protection network 29, and the PWM control circuit 9, and the 2nd load limitation 
means is constituted by the current detector 14, the overcurrent protection network 30, and the PWM . 
control circuit 9. Moreover, the 1st output-control means consists of a current detector 13 and an 
overcurrent protection network 29, and the 2nd output-control means consists of a current detector 14 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 



6/16/2006 



JP.200 1-268909, A [DETAILED DESCRIPTION] 



Page 7 of 14 



and an overcurrent protection network 30. 

[0050] In an output circuit 4, the 1st load limitation means is constituted by the current detector 1 8, a 
control circuit 20, and the magamp 15, and the 2nd load limitation means is constituted by the current 
detector 19, a control circuit 21, and the magamp 15. Moreover, the 1st output-control means consists of 
a current detector 18 and a control circuit 20, and the 2nd output-control means consists of a current 
detector 1 9 and a control circuit 21. 

[0051] In an output circuit 5, the 1st load limitation means is constituted by the current detector 25, a 
control circuit 27, and the magamp 22, and the 2nd load limitation means is constituted by the current 
detector 26, a control circuit 28, and the magamp 22. Moreover, the 1st output-control means consists of 
a current detector 25 and a control circuit 27, and the 2nd output-control means consists of a current 
detector 26 and a control circuit 28. 

[0052] Next, an operation (actuation) of the multi-output power unit 1 is explained. If alternating 
voltage, such as 100 volts and 200 etc. volts, is outputted, since this alternating voltage will be rectified 
and graduated from AC power supply El in the rectification smoothing circuit 6, direct current voltage 
is outputted from this rectification smoothing circuit 6. Here, if the pulse signal which the PWM control 
circuit 9 operates and serves as a desired duty ratio is outputted, since this pulse signal will be impressed 
to the gate of MOS-FET7 for switching, this MOS-FET7 synchronizes with this pulse signal, and turns 
on and carries out off actuation. By this, the direct current voltage outputted from the rectification 
smoothing circuit 6 will be impressed to the primary side coil LI of a transformer TR1 in pulse. 
Therefore, the alternating voltage corresponding to the winding ratio of a coil will occur, and this 
alternating voltage is changed into direct current voltage by the rectification smoothing circuits 10, 16, 
and 23 established in each output circuits 3-5, and is supplied to the both ends of the each secondary 
side coils L2-L4 of a transformer TR1 at the output terminal of each output circuits 3-5. 
[0053] The circuit by the side of this load can be operated to stability by the direct current voltage which 
became independent, respectively occurring between output terminal 3a and 3b by this between output 
terminal 4a and 4b and between output terminal 5a and 5b, and connecting the circuit by the side of a 
load (device) (illustration abbreviation) to each output terminal. 

[0054] Moreover, when the electrical potential difference outputted from an output circuit 3 is changed 
(i.e., when it falls to the case where what is the output voltage of 5 volts goes up to 6 volts, or 4 volts), 
this voltage variation is detected by the output voltage detector 12, and this detecting signal is supplied 
to the PWM control circuit 9 through a photo coupler PC 3. And the duty ratio of the pulse signal to 
output is adjusted in response to this detecting signal, and it controls by the PWM control circuit 9 so 
that output voltage serves as a request value. 

[0055] Moreover, since generating of an overvoltage is detected by the overvoltage detector 1 1 when the 
output voltage of an output circuit 3 turns into an overvoltage, this detecting signal is supplied to the 
PWM control circuit 9 through a photo coupler PC 2, reduces the duty ratio of an output pulse by 
control of this PWM control circuit 9, and reduces output voltage. 

[0056] Moreover, generating of an overcurrent is detected by two current detectors 13 and 14, when the 
current which flows to this output circuit 3 when short circuit accident occurs increases and it becomes 
an overcurrent in the circuit by the side of the load connected to the output terminals 3 a and 3b of an 
output circuit 3 (device). And in response to the detecting signal of the overcurrent by the current 
detector 13, the overcurrent protection network 29 outputs a control signal so that it may reduce the 
output current, and this control signal is supplied to the PWM control circuit 9 through a photo coupler 
PC 1 . Similarly, in response to the detecting signal of the overcurrent by the current detector 14, the 
overcurrent protection network 30 outputs a control signal so that it may reduce the output current, and 
this control signal is supplied to the PWM control circuit 9 through a photo coupler PC 3. 
[0057] The PWM control circuit 9 reduces the overcurrent generated in the output circuit 3 by reducing 
the duty ratio of an output pulse signal in response to either of this control signal. Thereby, they are two 
networks (with the network which consists of the current detector 13, an overcurrent protection network 
29, and a photo coupler PC 1) temporarily [ even when an overcurrent (fault power) occurs in an output 
circuit 3 / can control this overcurrent and ]. Even if it is the case where one network breaks down 
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among the networks which consist of the current detector 14, an overcurrent protection network 30, and 
a photo coupler PC 3, and the usual detection and control cannot be performed Since an overcurrent can 
be certainly prevented by actuation of the network of another side, generating of troubles, such as 
burning of the circuit by the side of the load connected to an output circuit 4 and this and breakage, can 
be prevented beforehand. 

[0058] in this case, in the network which consists of the current detector 13, an overcurrent protection 
network 29, and a photo coupler PC 1, i.e., the 1st power-restrictions means The output power of an 
output circuit 3 is restricted to the 1st value (restricting the output current to the current reduced property 
of the 1st value). The output power of an output circuit 3 is restricted to the 2nd value in the network 
which consists of the current detector 14, an overcurrent protection network 30, and a photo coupler PC 
3, i.e., the power-restrictions means of the 2nd **, (the output current is restricted to the current reduced 
property of the 2nd value). 

[0059] On the other hand, in an output circuit 4, since output voltage is detected by the output voltage 
detector 17, when fluctuation occurs in the output voltage generated between terminal 4a and 4b, this 
fluctuation is detected by the output voltage detector 17, and this detecting signal is supplied to a control 
circuit 20. And by adjusting the saturation of a magamp 15, and being un-saturated, this control circuit 
20 is controlled so that output voltage serves as a predetermined value. 

[0060] Moreover, when troubles, such as for example, short circuit accident, occur in the circuit by the 
side of the load connected to the output terminals 4a and 4b of an output circuit 4 (device), an 
overcurrent will flow to an output circuit 4. Since this overcurrent is detected by two current detectors 
18 and 19, among these the detecting signal of the current detector 18 is supplied to a control circuit 20 
and the detecting signal of the current detector 19 is supplied to a control circuit 21, the output current 
(output voltage) of an output circuit 4 is reduced by controlling the saturation of a magamp 15, and 
being un-saturated by either of each control circuits 20 and 21 . Thereby, the circuit by the side of the 
load connected to an output circuit 4 and this can be protected. 

[0061] In this case, the output power of an output circuit 4 is restricted to the 1st value in the network 
which consists of a current detector 18 and a control circuit 20, i.e., the 1st power-restrictions means, 
(restricting the output current to the current reduced property of the 1st value), and the output power of 
an output circuit 4 is restricted to the 2nd value in the network which consists of a current detector 19 
and a control circuit 21, i.e., the power-restrictions means of the 2nd **, (the output current is restricted 
to the current reduced property of the 2nd value). 

[0062] Moreover, since generating of this overcurrent is detected by the current detectors 25 and 26 and 
the saturation of a magamp 22 and being un-saturated are controlled by either of the control circuits 27 
and 28 like the output circuit 4 mentioned above also about an output circuit 5 when an overcurrent 
occurs, the output current of an output circuit 5 can be reduced and the circuit by the side of the load 
connected to an output circuit 5 and this (device) can be protected. 

[0063] In this case, the output power of an output circuit 4 is restricted to the 1st value in the network 
which consists of a current detector 18 and a control circuit 20, i.e., the 1st power-restrictions means, 
(restricting the output current to the current reduced property of the 1st value), and the output power of 
an output circuit 4 is restricted to the 2nd value in the network which consists of a current detector 19 
and a control circuit 21, i.e., the power-restrictions means of the 2nd **, (the output current is restricted 
to the current reduced property of the 2nd value). 

[0064] Thus, according to the multi-output power unit 1 concerning this operation gestalt, since the 
output circuits 3-5 of each channel possess two load limitation means (the 1st load limitation means and 
2nd load limitation means), respectively When an overcurrent occurs in output circuits 3-5, this can be 
prevented certainly, and if the load limitation means of another side is operating normally even when the 
trouble where the load limitation means which is one side even if breaks down occurs, an overcurrent 
can be prevented certainly, thereby, dependability and safety are markedly alike and improve. 
[0065] In addition, with the 1st above-mentioned operation gestalt, it sets to an output circuit 3. When 
an overcurrent occurs in this output circuit 3, it considers as the configuration which is made to feed 
back to the PWM control circuit 9 in which the control signal outputted from the overcurrent protection 
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networks 29 and 30 was formed in the input circuit 2, and reduces the output current. In output circuits 4 
and 5, although it considered as the configuration which is made to feed back an overcurrent detecting 
signal to magamps 15 and 22, and controls an overcurrent when an overcurrent occurred in these output 
circuits 4 and 5, it is one output circuit and is good also as a configuration which combined these. 
[0066] That is, a magamp 15 can be controlled, for example using the detecting signal of the current 
detector 1 8 of one network of an output circuit 4, and it can also consider as a configuration which 
makes the detecting signal of the current detector 19 of the network of another side feed back to the 
PWM control circuit 9, and reduces the output current. Moreover, it is also possible to consider as the 
configuration which is made to feed back the detecting signal of the current detector 18 of one network 
of an output circuit to the PWM control circuit 9, is made to reduce the output current contrary to this, 
and controls a magamp 15 using the detecting signal of the current detector 19 of the network of another 
side. 

[0067] Moreover, it is also possible to set the current value at the time of detecting the overcurrent in 
two current detectors (overcurrent detection value) as a different value. 

[0068] For example, if the case of an output circuit 4 is explained typically, the overcurrent detection 
value by the current detector 1 8 can be set as the current reduced property of the 1st value, and the 
overcurrent detection value by the current detector 19 can also be made into the current reduced property 
of the 2nd larger value than the 1 st value. 

[0069] The 1st load limitation means equipped with such a configuration, then the current detector 18 
and a control circuit 20 operates preferentially. That is, the current detector 18 side of the direction made 
into the current reduced property of the 1st value serves as a load limitation means of Maine, and the 
current detector 19 side of the direction made into the current reduced property of the 2nd value serves 
as a load limitation means for assistance to operate when said current detector 18 side breaks down. 
[0070] Moreover, the 1st load limitation means can be made into the thing for protecting multi-output 
power unit 1 the very thing, and it can also consider as the thing for protecting the circuit by the side of 
the load by which the 2nd load limitation means is connected to an output circuit 4 (device). In this case, 
it cannot be overemphasized that not only the circuit by the side of the load which the circuit by the side 
of the load connected not only to multi-output power unit 1 the very thing but to the output circuit 4 is 
protected by the 1st load limitation means, and is connected to an output circuit 4 by the 2nd load 
limitation means but multi-output power unit 1 the very thing is protected. 

[0071] In addition, although explanation is omitted about output circuits 3 and 5, the same deformation 
as said output circuit 4 is possible. 

[0072] Moreover, it is good also as a configuration which sets the overcurrent detection value in the 
current detector of two networks as a different value, and controls a magamp by the detecting signal of 
the current detector of one network, and controls the PWM control circuit 9 by the detecting signal by 
the current detector of the network of another side. 

[0073] Namely, a magamp 15 is controlled, for example using the detecting signal of the current 
detector 18 of one network of an output circuit 4. It considers as the configuration which controls the 
output of the PWM control circuit 9 using the detecting signal of the current detector 19 of the network 
of another side. Furthermore, it is also possible to make the overcurrent detection value by the current 
detector 18 into the current reduced property of the 1st value, and to make the overcurrent detection 
value by the current detector 19 into the current reduced property of the 2nd larger value than the 1st 
value. 

[0074] If it operates so that the output current may be reduced by the magamp 15 based on the detecting 
signal by the current detector 1 8, if the current value which flows to such a configuration, then an output 
circuit 4 rises and it exceeds the current reduced property of the 1st value, and the current reduced 
property of the 2nd value is exceeded, based on the detecting signal by the current detector 19, it will 
operate so that the output current may be reduced by the PWM control circuit 9. That is, the actuation 
which restricts the output current (output power) is made in order the secondary of a transformer TR1, 
and by the side of primary. 

[0075] Moreover, contrary to the above, the output of the PWM control circuit 9 is controlled using the 
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detecting signal of the current detector 18 of one network of an output circuit 4. It considers as the 
configuration which controls a magamp 15 using the detecting signal of the current detector 19 of the 
network of another side. Furthermore, it is also possible to make the overcurrent detection value by the 
current detector 18 into the current reduced property of the 1st value, and to make the overcurrent 
detection value by the current detector 19 into the current reduced property of the 2nd larger value than 
the 1st value. 

[0076] As mentioned above, although it can constitute so that the 1st load limitation means may restrict 
the output current (output power) by the primary a transformer TR1 side or the secondary and the 2nd 
load limitation means may restrict the output current (output power) by the primary a transformer TR1 
side or the secondary It is desirable to constitute so that the 1st load limitation means may restrict the 
output current (output power) by the secondary of a transformer TR1 and the 2nd load limitation means 
may restrict the output current (output power) by the primary a transformer TR1 side or the secondary 
among these. 

[0077] In addition, although the 1st above-mentioned operation gestalt explained the case where the 
number of the output circuits established in the secondary of a transformer was three, it is also possible 
for this invention not to be limited to this and to consider as two channels or four channels or more. 
[0078] Moreover, with the 1st above-mentioned operation gestalt, when an overcurrent or an 
overvoltage occurred in an output circuit, the example which reduces the output current or output 
voltage was explained, but when an overcurrent or an overvoltage occurs, considering as a configuration 
which stops an output, respectively is also possible. 

[0079] the output circuit where the 1st above-mentioned value corresponds here - being steady 
(continuous) - it is desirable to be set to about 101 - 500% of the maximum electric power (maximum 
output power) in which an output is possible, and it is more desirable to be set up to about 101 - 150%. 
[0080] moreover, the output circuit where the 2nd above-mentioned value corresponds - being steady 
(continuous) - it is desirable to be set to about 106 - 600% of the maximum electric power (maximum 
output power) in which an output is possible, and it is more desirable to be set up to about 106 - 200%. 
However, the 1 st value and 2nd value may not have an inversion and may become the same. 
[0081] In for example, a 100VA limit, the current reduced property of the 1st value and the current 
reduced property of the 2nd value can be set up as shown in the following table 1, and when it is a 
250VA limit, as shown in the following table 2, specifically, they can be set up, respectively. 
[0082] in addition, the peak output current in following Table 1 and 2 - an output circuit - being steady 
(continuous) - it is maximum current (peak output current) in which an output is possible. Said 
maximum output power is expressed with the product of output voltage and said peak output current, 
said 1st value is expressed with the product of output voltage and the current reduced property of said 
1st value, and said 2nd value is expressed with the product of output voltage and the current reduced 
property of said 2nd value, respectively. 
[0083] 
[Table 1] 
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[0085] Next, the multi-output power unit concerning the 2nd operation gestalt is explained. Drawing 2 is 
the circuit diagram showing the configuration of the multi-output power unit concerning the 2nd 
operation gestalt of this invention. 

[0086] The input circuit 32 where the multi-output power unit 31 is connected to the primary side coil 
LI 1 of a transformer TR1 1 and this transformer TR1 1 as shown in this drawing, It consists of output 
circuits 33-35 of three channels connected to three secondary coils L12, L13, and L14 of a transformer 
TR1 1 . It operates so that the direct current voltage (power) by which transformed the alternating voltage 
supplied like the 1 st above mentioned operation gestalt from AC power supply El 1 connected to the 
input circuit 2, rectified, graduated, and became independent of each output circuits 33-35 of three 
channels, respectively, and the request was stabilized may be outputted. 

[0087] The input circuit 32 has the same configuration as the input circuit 2 shown in dr awing 1 , and 
consists of the rectification smoothing circuit 36 which rectifies the alternating voltage outputted from 
AC power supply El 1, and is graduated, MOS-FET37 for switching (switching means), an overcurrent 
detector 38, and an PWM control circuit 39. 

[0088] The output circuit 33 possesses the output voltage detector 42 which detects the electrical 
potential difference generated between output terminal 33a of the magamp 41 connected to the 
secondary coil LI 2 of a transformer TR11, the rectification smoothing circuit (rectification means) 40 
installed in the latter-part side of this magamp 41 , and this output circuit 33, and 33b, and the 
overvoltage detector 43 which detects this when this output voltage turns into an overvoltage. 
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Furthermore, two current detectors 44 and 45 (the 1st detecting element 44, the 2nd detecting element 
45) which detect the current to which this output circuit 33 flows to this output circuit 33, The control 
circuit 46 which controls the saturation of a magamp 41, and being un-saturated so that the electrical- 
potential-difference value detected with the output voltage detector 42 serves as desired output voltage, 
The control circuit 47 controlled to reduce the output current (output power) by controlling the 
saturation of a magamp 41, and being un-saturated when generating of an overcurrent is detected by one 
current detector 44, When generating of an overcurrent is detected by the current detector 45 of another 
side, the control circuit 48 controlled to reduce the output current (output power) is provided by 
controlling the saturation of a magamp 4 1 , and being un-saturated. 

[0089] Moreover, the output signal of the overvoltage detector 43 is outputted to the PWM control 
circuit 39 through a photo coupler PC 1 1 . In addition, since other two output circuits 34 and 35 are the 
same configurations as an output circuit 33, they give a suffix to each component about an output 
circuit 34, attach a suffix "-2" about an output circuit 35, and omit the configuration explanation. 
Moreover, between the overvoltage detector 43-1, and 43-2 and the PWM control circuit 39, it 
interposes photo couplers PC 1 2 and PC 1 3. 

[0090] Next, an operation (actuation) of the multi-output power unit 31 is explained. Since ON and OFF 
are switched by the pulse signal to which MOS-FET37 shown in drawing 2 is outputted from the PWM 
control circuit 39, the direct current voltage outputted from the rectification smoothing circuit 36 serves 
as a pulse- voltage signal, and is impressed to the primary side coil LI 1 of a transformer TR11. Thereby, 
in the each secondary side coils L12-L14, the alternating voltage according to a winding ratio occurs. 
The alternating voltage generated in the secondary coil LI 2 of an output circuit 33 is supplied to the 
load side circuit (device) (illustration abbreviation) connected to output terminals 33a and 33b, after 
being rectified by the rectification smoothing circuit 40. 

[0091] Here, when the output current of an output circuit 33 turns into an overcurrent, generating of an 
overcurrent is detected by two current detectors 44 and 45, and this detecting signal is supplied to 
control circuits 47 and 48. And the current which controls the saturation of a magamp 41 and being un- 
saturated and flows to an output circuit 33 under one control of these control circuits 47 and 48 is 
restricted. Thereby, generating of troubles, such as burning of a circuit and breakage, can be beforehand 
prevented like the 1st operation gestalt. Moreover, when one network breaks down among two current 
detectors 44 and 45 and control circuits 47 and 48 like the 1st operation gestalt, an overcurrent can be 
certainly prevented by the current detector of the network of another side, and actuation of a control 
circuit. 

[0092] Moreover, since generating of this overvoltage is detected by the overvoltage detector 43 and this 
detecting signal is fed back to the PWM control circuit 39 through a photo coupler PC 1 1 when an 
overvoltage occurs in an output circuit 33, in this PWM control circuit 39, by reducing the duty ratio of 
the pulse signal to output, output voltage can be reduced and an overvoltage can be avoided. 
[0093] Furthermore, when the output voltage of an output circuit is changed, this is detected by the 
output voltage detector 42 and control which should control the saturation of a magamp 41 and being 
un-saturated by the control circuit 46, and should make output voltage fixed is performed. 
[0094] Thus, it sets to the multi-output power unit 31 concerning the 2nd operation gestalt. Two current 
detectors 44 and 45 and control circuits 47 and 48 are installed in output circuits 33-35 like the 1st 
above-mentioned operation gestalt, respectively. Since it is constituted so that the current (output power) 
which flows to output circuits 33-35 may be restricted based on the overcurrent detecting signal of one 
of networks Even when the current detector of metaphor one network and a control circuit break down, 
an overcurrent can be prevented certainly, and the trouble of damaging by fire the load side circuit 
connected to the circuit pattern of output circuits 33-35 or these output circuits 33-35, and damaging can 
be avoided. 

[0095] As mentioned above, although the multi-output power unit of this invention was explained based 
on each operation gestalt of illustration, this invention is not limited to these and can permute the 
configuration of each part by the thing of the configuration of the arbitration which has the same 
function. 
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[0096] For example, although considered as the configuration which detects generating of the 
overcurrent which flows to an output circuit using two current detectors, an overcurrent protection 
network, etc., and prevents it with each above-mentioned operation gestalt, this invention is not limited 
to this and various deformation is possible for it. 

[0097] For example, the 1st load limitation means and the 2nd load limitation means shall have at least 
one chosen from the group which consists of an overcurrent protection network, the overvoltage 
protection circuit which has the function of an overcurrent protection, an overheating protection 
network, a thermistor (for example, PTC thermistor), posistor, a fuse, 3 terminal regulator (for example, 
3 terminal regulator possessing an overcurrent protection network), a circuit protector, a relay, fuse 
resistance, and thermal fuse resistance, respectively. 

[0098] Moreover, a thing of the same kind is sufficient as the 1st load limitation means and the 2nd load 
limitation means, and the thing of a different class is sufficient as them. 

[0099] Drawing! (a) - (f) is the circuit diagram showing the configuration of the modification of a load 
limitation means. This drawing (a) shows the example which constituted the detecting element of one 
load limitation means from a current detector 61, and constituted the load limitation means of another 
side from a fuse 62. 

[0100] This drawing (b) shows the example which constituted the detecting element of one load 
limitation means from a current detector 61, and constituted the load limitation means of another side 
from a thermistor 63 or posistor which is not illustrated. 

[0101] This drawing (c) shows the example which constituted the detecting element of one load 
limitation means from a current detector 61, and constituted the load limitation means of another side 
from a 3 terminal regulator 64 possessing an overcurrent protection network. In this case, it is more 
desirable than the current value (power value) set up by the current detector 61 side to set up small the 
current value (power value) set up by 3 terminal regulator 64 side. 

[0102] This drawing (d) shows the example which constituted the detecting element of one load 
limitation means from a current detector 61, and constituted the load limitation means of another side 
from a circuit protector 65 or a breaker which is not illustrated. 

[0103] This drawing (e) shows the example which constituted the detecting element of one load 
limitation means from a current detector 61, and constituted the load limitation means of another side 
from fuse resistance 66. 

[0104] This drawing (f) shows the example which constituted the detecting element of one load 
limitation means from a current detector 61, and constituted the load limitation means of another side 
from thermal fuse resistance 67. 

[0105] And since the output power limit function of a duplex is demonstrated also as the above- 
mentioned configuration like drawing 3 (a) - (f), output power (output current) can be certainly restricted 
to a predetermined value. 

[0106] In addition, with each above-mentioned operation gestalt, although the multi-output power unit 
of a switching method was explained, this invention is not limited to this and can be applied also to 
multi-output power units, such as a dropper method. 

[0107] Moreover, although the whole of each output circuit connected to the secondary of transformers 
TR1 and TR1 1 explained the example possessing two load limitation means (the 1st load limitation 
means, 2nd load limitation means) with each above-mentioned operation gestalt This invention should 
just be the configuration of it not being limited to this and providing the detecting element of two load 
limitation means (it does not ask whether it being the same class or it being a different class) in at least 
one output circuit. 
[0108] 

[Effect of the Invention] Since it has the 1st load limitation means and the 2nd load limitation means 
according to the multi-output power unit of this invention as explained above, the circuit by the side of 
the load connected to the multi-output power unit itself and its output circuit (device) can be protected 
certainly, that is, while the dependability of a multi-output power unit is markedly alike and improves, 
safety is markedly alike and improves. 
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[0109] Moreover, since it is not necessary to consider as the components capacity which assumed the 
case where power concentrated on the output circuit of one channel since the multi-output power unit 
itself was protected certainly even if power concentrates on the output circuit of one channel, a 
miniaturization and cost cut of equipment can be aimed at. 

[0110] Moreover, since the circuit by the side of a load can be certainly protected even if power 
concentrates on the output circuit of one channel, reduction of components mark, miniaturization, and 
cost cut of the circuit by the side of a load can be aimed at. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[ Drawing 4] 
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aai* HK^atfuK* s-ss 1 oetiwi&tssB 1 <r>#>+i 

»2co«ajStS:flSl^ s astta^iai»oaiA«*^^® 

lW«tS=5f£»205fitC$!||R-r£ffl2^)taAfflK^g 
[00 24] (3) l<Xai3^;ut}J:V8SS<02<)i:ll 

awjmi&j; •) -f-ti-riiati Lstsa^ ^as*« 
^.<o^-'3r< 1 1, 1 ^aj^iass<oai*«a$r«as-*- 

smicotttbSSrffli. S&as^ES^ifcttKfiSrf&l 

1 (otniimm-mt . hu^i 1 wstas 

niB<oaj*sais:aaj-f*m2oaaja8S:«t. gaa 
Bft*> »* «• mism 1 t ss 2 offit mib 
■f&m2«ai^Sij^sfc. ^^r^rts-^t-rs 

[0025] (4) mtemioai^Ba^sti, i5s 

h^y^2ikffl|-caj^«^^$i]KL. STIES 2<Dat*j 



«fc£SJR-r&±sE ( 3 ) CSS80^ai*«SS6». 

[0026] (5) m%&2<r>m±. mm\<r>&± 

9fc**<Kfc3il*±lI (2) fcv^L (4) eov^m 

*»j=sjs«^aj*®8®a. 
[0027] (6) uEssKoea, ^swtsxoaj 
*&fcfeaj*«*oi oi~5oo%i=as$^ i9fs 
»2<oej±, ^flfwcBx^aj-frift^aj^s^i 06 

~6 0 0%fcljtJ£§*i.&JJE ( 2 ) =5:^L ( 5 ) 0)\\f 

[0028] (7) tmmi^mmmmt, 
*aj^?H8iiag«c«:»a'^s^«>«jot ) roTfc'?, ms 
s2coaj*niift^sii. ai*E8tffK?*ii,ass-« 

»*&*:#><0t><0T*i>_L£ ( 1 ) ( 6 ) OWf 

[0029] (8) msmKotn^w^mtmrn 
2 coaj*«iK*«<o 3 *> , nam 1 <r>&j)mw£&&&. 

&tt»;:ft#-f £±E ( 1 ) $v*L ( 7 ) <ovv«iA>fc:fe 
[0030] (9) KfiESl»aS*«IR?«fcJ:lffr 

&-%mmn<7)&m£ n-tt, is&j£mm& i jamais] 

B. t-ix^. ta-X. 3«&FV^j.u 

kt»loSr^f-*±S(l)«rv^L ( 8 ) ovvfiT.a»fc 

ae^ai^ssai. 

[003 1] (10) l<fcffl:3>f^fcil/868:02& 
4 3rt i h 7 >A(D. late 1 <^fi|3 >f -ca* 
^«S«rWjBL. Sffll^aS-^ffiUcaS^EIRS: 
I0S# 2 ««3 >f Ate ^-fl-PitSS LTU^#aji3@R 
i: 0 tnfftM&LKWSlttZfth&ililj^mS&tz 
feV^T, aSSHIEESrSaiacSBn'f/P^^^tcffiSn 

■*-Smi««aia5:SffiLT. gEaj*H»coa5:*rtfc>j£ 

is i co<i(-^iHs-f ^ < msm^-&mm> *)v*m®m$m. 
taj^-tsmicoaj^w^st- sas^iaRoaj^m 
8j*«ias-r«.m2<o«aja[S:MfliLT. mitsmsmm 

l»£^l«o€J:0t^|iV^2<?)g[fc$i||S-t 

aj^8B»^at, s-^sitsr^at-rs^aj^iiai 
mm. 

[0032] (11) l<Xm3 4A>tiJ:tf1$£lcr>2<X 

^^ESrq^anL. ESS#SS:SfiBL^ai^ia»S: 
2iXHr7 *iS^LTmrE#a5*IfllB 
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*<I^S-4£*i&(c, R/<;wi|f(Ofi-T < it* 
iWSrf*-'™-*(BW»#ai:. WS«-tfl^®8 

sv^rvrk. sttJA@B<ofcbA«s5ttftas-r5»i 

2o«aiSSrfti8LT. aas*niR<ota^e^^. me 
sj i <o«i •? t ±* ^sj 2 wetsiia-f « w»g#* 
wr£v^yrK:aiw&a2<oaj^s«#ai:, *w 
fc Srsat-f^attasass. 

[0 0 33] (12) l&ffl|3'f;M3j:tf«»<D23: 
ffll3-f^*t*h9V^. ffiKl<W)g3-f;wc/</i, 
*«E*8ifil!U Ba*a*j«iU:liS:fiGIBI: 

fne«- 2 <*»3 a Mztti-rtimtixm&itMMR 

± 0 **i«a^LfcH««a£fc*£aj;fi«^gfc: 
£WC, fiS5«JIiiaSl»:ffl3-f^fc-''?rt'XW(c9iliD 

-^ft^-$r4i.«.i:ft(c. -fit*- 
<0-3fe^<fct,l-pli s fre2&N3<fJHcttk3*i 

oftajsstaBLt, aajfl®B<*>a»j*a£8i*>« 

(CUM? ^< ItMI* t BE/ WxMMWHHcBJft-f 

i o&mm^&t . gattERoasfl^afrfca} 
f *»2oaai»*ft«L.T. mi>m<<nmw) 

£\ BE»l^J:9i*3^»2<ottfc:iHfc-$v<<$i| 

«©^ss9iB-?^r^r*ca3*i-*iS2 ^aj^aw^a 

[0034] (13) l&Na<f/HBJ:lflMte>2K 

xwEtaaou *>o. bk¥r*jim u>itajBB* 

ffiftS- 2 <*«3 4 /Wc-Wi-P tiim LT Ma#ffi A OR 

i-r^ryrt. &a}*EBoai:WB2E£:&a}-f&Bi 

S520«aJSS:^«LT. Saj^lllBWifcttafifciraH 
m 1 OSi 9 0* £ v >SI 2 <0«cSBKr^< flWl^S- 
l9K^n'X(ifiI»#g(=a5^-r6?g2<OiiJ?J®J1B#a 

(003 5] 



4. 

[ 0 0 3 6 ] 0 1 (i, *?S9Jolg 1 <0*3fcJBfBfc*>*>& 

[0037] RHtr^-rJ: 3 1, ^tU*««Sai 1 »i, 
t"7>*TRli:, gtt-5>-.*TR10l£S|3<OH, 

lfc£8Sft&A;fjElB2i:. H9VXTRltfD3JR« 
O2#ffl3>0H. 2--L4 i8Bi$*l& 3^^4/1^) 
ffl^ig»3~5i:T«fi£$iiTfc9, A3jI!B2«8« 
$*lfc3!a««E l#£ft|&S*i.i£SB5££S!E, £ 
SEs TS-ffcLT, 3* *^*/t<<9*a«ltgB3~- 5i» 

-Hi-was u i&osra^KtetJtaasE (* 

[0038] TJlEB 2(1, 3&£(S£E 1 J: *)i!8&%ti 
OS-FET (^-f -yf-y^a) 7fc, 87Jjl3»2 

t. pvmmm\s\» {'vuxtmrn^m 9t, zmm 

LTfc 1 ), h^VXTRlcoifcHcK/ULlfc. MO 
S-FET7t, aaSRftaJ88 k^EC^SfREJU^ 

[0039] MOS-FET70^-h«. PW 
M»iaiig89t:SSESh.TteO. SPWM«jaiigB9J: 
•JdiASn&^/W^^tC^LTMOS-FET?!?) 

.[0040] ai«^ffiS8«ai*J±PWMSJ«l[a]S59 

(=fi^$ix. KPWM$g»iBi»9-c«. Bsa#«aj3 

Sifcti»), lifcffl34/WLl£StfU«a!WftjaH 
[0041] tiJ*EII&3<i, h7^TRltf52<«B3 

^^L2o^t=^ti-*3^S«BE*ss;LrT»'ft;-«- 
4ssg¥ftsB (Bis^a) lot, aai^®B3C3ai 

^t8^3a. 3bRgt=5«aff*g6iLJti&^te, 

fcaj-ri»a«Eftais n t , ai*^ 3 a . 3 b j: 0 
aja$ft*«Efi*ttas-f*aj;&ra«aiS3i 2t. ss 
aj^iiiBsiz^iags^ttat^ofeistrctitei 
ai-r&asssiajjs(»iwttaiffl) 13^; cco«jj«i 
m«i 3ts?dfi<K=EH$*is«8i£fcajii (S2«ttaj 

®) 14t..Sr^«LT^*. 
[0042] tESSKiJSf 1 3(4, ji«S2ftai3B2 9fc 

ffittsivtfco, *>o, aa«aisi4«, ia^etRs 

EIB3 0(=Sa$tlTV>5. 
[004 3] ^LT, 3§SSaSg0B2 9oaS;tJlg : ?H± 
7 r b*r5PC 1 Srtrt-LTPWMffl»l£lB9 tg«S 

)h., aaffstansi ioaj^«s^(i7*f*7-5PC2 

*tfLTPWMIH8PHJB9te£iaStt. S^C, HJAa 
EE»ffi»l 2<OtB^« ; F-t3Sa85ftaisIB3 OOtfcfjlS 
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Wt&lZ? * h)$T? P C 3 iftlX PWM«l«tg»9 
tt ( r 7j <rm&) . A^Btt ( r^j ^jg) s «g 

[004 5] tMj@!»4»i. h5yXTRl£02»:fi|3 

(SSfcfS) 16fc, S^|5]K4coa}*SST4a. 4 
b ISkOt&Efctftffi*- h SfcJjSfffciii » 1 7 1 , ffl* EB 
4tiS18E* I «4L?tii^(CC:^i«l{f}-r4Ja^S«aj 
S5 l fc. Ktb^lHl884lc8ai4«S536<a«et^-5n: 
IRfc. Cft*«ffi*&2iRft<9«8f[«lti8i8. 19 

(ssiotfetfsan 8, m2ottaisi 9 > 

[004 6] Sfefc. i<oaj*lHlB4Ji. aj?Jl£E8aj 

si 7w«iajft# % *jj:tf«8E«assi 8<9fc£iHi^£ 
0» 2 0 1 . issaftajs 1 9 <owbm^£&irc ~??t 

V~T\ Sffifm. ^ISftSf J»-J-«,S9ffl0B2 1 fc . £ 
MffiLTU*,. ifc, 3fi«EttajS5 1^ttt^S8*tt„ 
7 * h #7*5 P C 4 artf LT P WMtH$P@g&9 fcg«3 

[004 7] aj*IHI85t-5V^-Cfc s fiStfciiiSISH 
4fcp31»fc % b7>*TRlc02<fcfij3'f/t<L4fcl88 
$a5Vi/r>'7 , 2 2i:, 2»Hl3 4/WL4fcR£"f* 
«E5-So5LT^»^W4Sappj»|3B imsmk) 2 
3fc, Saj*S»5coaj^Hg^F5a. 5bfSJfcJ&£-f$ 
«ESr«iaj^6tb*«E«!aj»24t. ffl^@»5(C» 

2t. Sias^oKst^HisBia^a^afc^o^R 

;iiSrttttS-f*2*tt<0?^g«iaiS2 5. 2 6 (SB 
l««aj32 5, S2WSWJ8S2 6) fc, tJMLTV* 
I. 

[00 48] 36fc, dOffi^EBSU. tB7J«£E«ai 

«2 4<^a5<t-f . tjj:vsss«iaiS2 s^aag^* 

0R2 7 fc , «8St*fflS2 6 OfcHjfl^fcgltT V^T 

>r 2 2<r>ma. nmim»tzmm®8&2 1 1 . * 
JMSi/o-**. ja«£E«ajS5 2<?>ai^sgTF«±. 

7 * b # 7*7 P C 5 Srtt LT P WMffiHBOB 9 {cftSS 
*1T^*. 

[0049];^ m:fi!H]»3fc:i3vvn± x m&8*ffi 

SI 3. ii«a«^llJK29iJj:t/PWMSfflIiai»9t: 
i 93! 1 Offl^Sfllft^Si^ffiftSfL. «S£»ajS 1 4 . 
jfitBSSSa@K3 0tJi^PWM$dWl3»9t:J: 9352 

<r>miiMm?-mm&zti&. «2ssetBsi 3t 
%&si&wm& 2 9 fc -est i oatt»j«#s**«j£ s 



ft. Sc£«iaj|S14i:a^fi^El5lK3 0i:-cm2waj 
[0 0 50] &Jjm4lZt3^X&. «SE8Sifc»18, 

■wawiw&h.. «st(wisi 9, wmsmz \ax 

i. ttz. «s*iaj«i8fc«»i5is52 0fcigi<?5aj 
*swjMa#fiWE$*u saaaajsi 9 tmmiR2 1 
t-c»2oa5*»iai#a* f «B!cS*ii.. 

[00 51] &Jl\slR5izti\\T\i. «aSR£BS2 5. 
M»IhJR2 liii.V~?yTy?2 2fc£ 9IB1 <Offl7j9J 

v?yTV722\zz. ^%2<^^mmktmmti 

h. Sfc, «8a»iBS2 5fcfl»l!l»2 7fcTmioa5 

im&mtm&ti* «aaaaj82 6 1 mwm 2 8 

[00 523 »cfc, ^^%SSISl<0^ffi (K^) t 
ov»TBWr«. 3cffiS2iE 1 J: 9. flitf 1 0 0#/U 
b, 2 0 0 ft* h^c7>3ai®E*»'a^3fl2. t . i03E 

!80SgPFjtias6*>^iei«£E^aj^sii&. iir. 

PWMSJ»HIB9*q6^L, Brao?«*-T-rifci:<r* 
rme>MOs-FET7<7)y-}-tzepiiaZi\&<r)T. m 

7imt&. ZillZi*). h5VXTRl<7)l»:f!3>f 
*L 1 1», R«T»I3R6 X *) a}^?fl&S8J«BE** 

^TRIO. «-2ai:ffll3'frt'L2--L40pfSB»t:»i. 

TttHfflO, 16. 2 3l=J:9«iWIBc»»ft.. 
*a*EIK 3-5^aj*S&?fc««&$fl«. . 
[0053] ZtUz£»). aj^J«^3a t 3 bffl. 
WMa. 4b|R. fciVaJ^Jg^Sa. 5blSI(C»±. 

^J*?C fi<tffl^@ffi («H») (E^SBg) &mt 
[0054] a}*H183i9ai*SiT.*SBE* < S 

**&fc»±. ffi»^E«asS 1 2 fc J: 9 CO«^36*« 
ttffiSh., ^S»tB^#U7*b*7-9PC3S-^LT 
PWMffl«@»9Cft»S#i6. -etT. PWM^»EI 

fcSWtS. 

[0055] 4?i. tBAH»3oaS*«JBifil«J£t^ 
oit^p&fcji, aSEttfiBSi lfcJ:9jaS£E<0R^*t 
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^LTPWM9J«E»9fe:eB&$iu KPWMHffltgB 

[0056] i*:. aj^EK3<oai*18^3a. 3 btc 
L>t*£*. Sffi*[HlK3fc:cJh.i®Sa t ttt*: 

ailft2 9(±1£&$££l 3t=J:$a«aj(0l»aS<I-tfc 

*• h^r^ PC lfctfL/CPWMfcjflf 
BK9tft»$fi&„ H«fc. S«aSSEIB3 0J4« 

a»ai» 14 &3a«ssco«a5^fcsttT , as** 

7* h*r5PC3*^LTPWM«o»igB9fc:«^5 

[0 0 57] PWM«KW0SS9«. cicoiaw^^fio^-r 

ffi*SB3fcl&£L>tS®a£ffi5 
TS-fcS. C*t(cj:0, a5^EIK3fc:asa (3S«7J) 

IC2o©M (fCSSttasi 3. 3S«S!« 
a@R2 9fcJ:tf7* h*T5PC 1 A»£>3rS*Stfc. 

«aa&ifj«i 4. a«a«an]»3 oiai^* 

5PC3j&>A,5r£JfeSfc) -^©^fi^iSWtT 
«So«tfk ©JW^T^^^-Cfc-oTfc. flSSr<D3R 

as^7lllH4i5J:VC:^fc:«ajS*i&S?*«S<OEllKo 
SUS^KS^ h 7 ^K^^Srjfe^teih-t 6 £ i: ** 

[0058] «2M*ttJ8l 3 . 3St885«aig 

82 9 tsi.V? * hXzr? P C 1 frhKh&fc. •f'Srfc 
fffl<0«*#ll8¥&T«. as*ig»3«fcb*lg*ifr 

fdKL) -ass«ai»i4. a®SRaisiB3o&iix 
vnwmm\i, tB7)Eii3oa}*«7j*si2ofite 
S) . 

[0059] ai7JEIB4T«±, tB7JfLE*'*a57Jm 
ff«tU*17CJ:0«aj3fL&<O-C. 48^-4 a. 4bl 

«#J»®B2 0Ct)8&3:h.*. -C-LT. KSW8E1B2 0 

[0060] ta^HlB4<?)aj^« I F : 4a. 4bC 
£«$*i.2>fHS?ffl|?)|HlB <»«) fc % ffl&R. 3S8«S 



SI 8, 1 9tiO«iliSfi. iOo^188SttetiSl8 
<o8aj<t#<i$»0B2Ofc:<ft»&$*u «S*WfJ8l9 
^tt<S^(i*]»EB2 lfc^S^ScOT. ««0Wig 
B2 0, 2\ffiWfh.i)^1}\CX^y7yy\5<rM. 
ft. #!6ft£lH$H-*ifcCJ:'5, aB:*Jl3B4tf>aWjm 
8»<£Mji8E> SrffiTS-es. ifUcfcO. aj7JigB4 

[0 06 1 ] «86»ajSl8fcJ:t^»®» 
2 0A»4>=3r&«a. -f3:fc*>, SS 1 W«ASlK^ar 
Ji. ffl*@B4«&&^£m«0tt£ttlHl, 

J3J:^«J«EIS2 l*»^5iR«, fB2ffXO 

«77«K*a-c»4. aj*m»4<?3ajA«»*ai2oetc 

(MR-*-* (**«a$rS52cr)ffl(7)lEaffl®ffi{rMB|-r 
6) . 

[0062] l*!t, aS^SBSt^WTfe. JtMUiffl 
71lElB4i:Rat. a^SSA^Lfc«^fc:li. «Stt* 
ai«25, 2 6fciO^S«8J<0«4*«»a5§^ WW 
EIB2 7, 2 8OV^3t>»-*'fcJ: , 3'7^rvr2 2<0 

t&ft, ^M&ft^srasnicor. *7JSB5<oaj73«aj 

[0063] i^Dip > SSffiWJSSl 8*JJ:I^IJ«I1IB 
2 0*»4>4&**i. -fi*>^. S»lWlB^SOK#ar 
li. a57JlllB4«oaiii®7JS»l<!0«t=fflBRL (ifJ*« 

feJ:rXSll«ligB21*>^*JRR, »2<D« 

nmiB&mvit. aj73SB4tf)iij^tt^fc»2<r)fifc 

(*^«Sa?r®2tr)fflc0SSS^ffifc:»Jia-r 

*) . 

[0 064] zoiodzLx. *mtifmtzirtpb&m 
timssmm. 1 zjmi^ y*iuomjiwg& 3-5 
^*i.W2iR«soai^iiois^a (mioaj^siKB^ 

SfciOfJ52«oaj*$9K*S) SrftflSLTV^cor. & 
730B3- 5 fcra^ai^tJtSgCJiiBltri^^ ffl 

itr * c t » *»o.^ t i-^oa^(tsis#a«« 
[ 0 0 6 5 ] ueLws 1 ms&gmx'it* ta^j 

@B3t:fev^T«, Kffi^JiaBSCjim&^Uc* 

3s«S5fiiaiiiB2 9 > soioaj^sitssitsfi 

^•SA730B2fcait^*UtPWM»I»igB9tC7 -< - 
4. 5fcfeV^T«, SiifcfjEBM, 5t=asa#%^t 

iiigsagiajil^v^r^ri 5 . 22^7 
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[0066] W*>. MiJfa5*®»40. --fiO&Sie) 

at. ffiE&co^8E<omgsiajsi9«tt!iie^pwM 

t p wm(h»ei» 9 c 7 4 - y ? $ # t assess- 
mz*. ffi*<o*Rwi£a«ajHi 9o«aig^«-ffl 

hi. 

[0067]**:. 2^w®8Stttami:*s<t&fl«8S 

[0068] «itfai*iaB4tf5«^*^attfcSiBW- 
st. «actt!i»ii8ej:6&rattftfre&i<aa«> 

&*ft 1 <OffiJ: ") t>±$ uft 2«<?«E8S«met -f* Cl 
[0069] dOi ?3rtlll£fc?*Uf » HSfflt&aiS 1 8 

twangs 2 o w&iizsi i nmjmnsmmstmz 

«tb«l 8flft<*<f >«5tt*«»#Rfc«r9. ft20« 

«a» 1 8fla*s*BU^*^ts««-«i*iB6ffl^ai^sij 

[0070] ftltf>a}:foS(l&*»&. 
^SSr- aj*SB4fc:gS??*i6flJtffl|O0B («») 

« i aaiftmm: J: 9 . ^att^s&a 1 e*?>* 
[oo7i]5r*j. atfje»3. stowta, mi* 

[ 0 0 7 2 ] ifc, 2otf)3Rtt<o«SSttai»fc:fctt&ift 

^nKstaajst J: €.ttam^TPWMa«ni859 saw 

f **WSfc LTfcJfcv\ 

[0073] flitf a^j@K4o, -^roStto 
saaaassi 8o«Bi»t»vt^r^i5ti! 
«u <fefr<o*K<omg£Rdj»i 9w»ai*^ffi^r 

PWM^gB9oaj*£iH1>W-*«j£fcU IS 

mtm® 1 8 fcj: 63§i£»8taite£ig 1 crm^mmn. 

*fc L » ^SSffiSHJIS 1 9 tc i SSKSEMfHttft 1 on 



[0074] coid&itfSi-rfuf, ai*@K4fca 

*i««8ltt*t.iJlU *h.#ftlcofi«0«a&Jtte£j@ 

ft2<oe^BafflW:ffi£l8;c.*fc. SSEfcaJSl 9tel 
MttMKMc***. PWM««@R9t:J:i>as*«S 
S-fiSS«*fc«t5^f«-&. H5VATR 

[0075] *fc, ±JEfctt»tte, 0tttfiitfJl3»4 
-*<0»»0«S«a5»l 8<0tt*m^tfflV^T P 
WMMMHfl9«>ttftetmu ffi*<0^RoS8E«ai 

si 9<o«aiffi^*fflv^-7^ryri stwmt** 
&t u sets saaaisi 8fc±£.fflmarifcajg£$ji 
loficomgiaffei u s^asm 9icj:*a«8s 

[0076] JJBOi at:, ft 1 offi*J9I8#SAS. h 

5 vxtr i « i xmizit 2<jc(»r[f}^«ss[ ( 

A) fcfcllSU ft2^aA«JR^a!X. h^y^TRl 
^l*«4fctt2«fil"C{HA«S (ifc&SA) HRf 

ajAttB^aa*, b7^xTRico2»:fflTaiAtEie 

(SBA«A) S-MRL. ft209ffiA«IRm(. h5V 
^TRloil»:§8*<:«2}XfflT-aj^«S (Ji3A«A> 

[0 07 7] irfe, -hiaL7tftl«0HtB^BT«i. 
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